To identify the predictors of dropout in the 'Mexa-se' intervention according to the body mass index (BMI) category. This was a controlled, non-randomized study. The intervention included: (i) increase in the intensity of physical activities (PA) in physical education (PE) classes; (ii) active recess; (iii) educational sessions on PA, nutrition and body image; and (iv) educational materials. Dropout was considered when students dropped out of intervention, or did not reach 75% attendance in PE classes. The independent variables were gender, age, study period, socioeconomic status, BMI, PA, screen time, food consumption, health perception, attitudes toward PA, self-efficacy for PA, perception of the school environment, body image and self-esteem. Binary logistic regression analysis was used. The dropout rate was 26.8%. In the total sample and among students with an adequate BMI, there was a greater probability of dropout with an increase in age. For overweight students, increased age and socioeconomic status, and studying in the afternoon period were predictors of dropout from the intervention. Sociodemographic factors were predictors of dropout from the 'Mexa-se' intervention; the associated factors differed based on the BMI category.
Introduction
The success of interventions that promote changes in lifestyle behaviors depends to a large extent on the involvement of the participants [1, 2] . In addition to the characteristics of the intervention, affective, cognitive, behavioral [2] and sociocultural factors [3] , such as gender, age, socioeconomic status, health status, body mass index (BMI), diet, self-efficacy and body image [4] [5] [6] [7] [8] , influence adherence. Although the associated factors may be specific to each type of intervention, the necessity of the participant's adherence to the study so that the behavior change can be achieved is a common feature of interventions [3] .
The benefits of these interventions are well-documented in the literature [9] ; however, dropout and/or low frequency in the sessions are frequent problems [7] , especially in interventions with specific groups, such as the obese [1] , and in electronically delivered interventions [10, 11] . In view of this, studies have sought to better understand the characteristics of the participants who dropout or do not comply with the intervention program [7, 12, 13] .
The school environment is considered favorable for the implementation of health interventions for a large number of children and adolescents who spend much of the day in this environment [9] . In addition, barriers to participation in interventions, such as loss of school tasks, obliviousness or the necessity of a guardian to follow-up [14] , are minimized because the school routine is already part of the students' and parents' lives. However, despite these facilitating factors for school interventions, some researchers have reported a significant number of dropouts or individuals who do not complete the intervention [13, 15] , and few studies have investigated the characteristics of students who dropout of school interventions [13] .
Identification of the predictors of dropout or insufficient attendance in school interventions can provide important information about the expected percentage of losses used to calculate the sample size of interventions with similar characteristics because the losses threaten the validity of the interventions and help to plan the costs per study participant [4, 5, 11] . In addition, knowledge about dropout or insufficient attendance in interventions is important for the future planning of more attractive and successful actions for adolescents, contributing to maximize the participation in and effectiveness of interventions and to ensure the continuation of strategies after the researchers leave. Furthermore, since dropout rates appear to be higher among overweight individuals [7] and predictors of dropout can differ between normal-weight and overweight individuals, an analysis of the predictors according to BMI should be considered. Thus, the research questions of the present study were: Are the socio-demographic, behavioral and psychosocial variables associated with dropout from the 'Mexa-se' intervention? Do the variables associated with dropout differ according to the BMI classification of adolescents? In this sense, the present study aimed to identify the socio-demographic, behavioral and psychosocial predictors of dropout from the 'Mexa-se' intervention in a global sample and according to BMI.
Materials and methods

Design and participants
The current study was a secondary analysis of data. The 'Mexa-se' intervention was a controlled, nonrandomized clinical trial conducted in 2015 in two municipal schools in the city of Florianópolis, Santa Catarina (SC) and Brazil (BR). The purpose of the intervention was to improve components of physical fitness and body image of students in Grades 6-9. The study was approved by the Ethics Committee in Research with Human Subjects (process number 780.303) and registered with the National Institutes of Health (NCT 02719704). The parents or legal guardians and the adolescents signed the consent form to participate in the study.
The target population was students in the sixth to ninth grades in the municipal school. The sample size was calculated considering an effect size of 0.37 [16] , a power of 80%, a significance level of 5%, and an increase of 30% for losses and refusals, thus requiring 151 individuals in each group. Because it was a study with other outcomes, the largest sample size required for all outcomes (295 students in each group) was used.
In March 2015, a total of 7484 students were enrolled in Grades 6-9 in the 26 elementary schools within the city. Of these schools, 5 were eligible, with at least 295 students in Grades 6-9. Two schools were located in the southern region and three schools were located in the northern region, where two schools were intensively selected for the study by the Municipal Department of Education [intervention group (IG) and the usual practice group (UPG)]. The two schools were selected in the same region, with the objective of reducing socioeconomic disparities among students (average monthly income of the heads of households for each census sector was as follows: northern ¼ R$273 321.00; and southern ¼ R$707 416.00) [17] . With the refusal of a school, a third school in the northern region was invited. In a classroom meeting, all students in Grades 6-9 of the 2 schools (n ¼1011) were invited to participate in the study, in the presence of the teachers of the schools. Students who provide the parental consent form were included in the study. The students whose parents did not provide their consent or those who refused to participate in the study participated in the intervention activities since they were integrated classes but did not undergo assessments.
Intervention
'Mexa-se' is a multi-component intervention, exclusively conducted during regular school hours, with strategies in physical activities (PA), nutrition and body image. The four components that comprised the intervention were as follows:
Predictors of dropout in the intervention (i) Moderate-to-vigorous PA (MVPA), strength and flexibility exercises were increased in physical education (PE) classes (45 min). The classes were planned and conducted by the PE teachers of the school based on the content established for each school year and in agreement with the structure proposed by the 'Mexa-se'.
Two lesson plans [18] were given to the teachers for the beginning of the implementation of the intervention in PE classes, so that the students could understand the changes in PE classes. One lesson plan addressed the PA pyramid and PA recommendations for adolescents. The teachers contextualized the topic in the classroom, performed a circuit consisting of aerobic exercises, strength and flexibility and at the end of the class promoted reflection with the students on the exercises performed in the circuit. The other lesson plan discussed exercise intensity and heart rate monitoring. The teachers proposed to perform the exercises at different intensities and taught the students to follow the change in heart rate at each stage. These classes were theoreticalpractical.
PE teachers received support material and participated in training for implementation of the intervention strategies. The support material contained examples of activities and lesson plans for teachers to use as a basis for class planning, as well as folders, games and videos that were used in the educational sessions. The teacher training was conducted during school time by one of the researchers in a single meeting that lasted 4 h. The main objective of the training was to highlight the importance of the study and of the proposed intervention for the PE classes and to encourage the teachers to join the intervention and to correctly apply the proposal. The teachers did not receive payment for delivering the intervention since it was part of class hours and the school activities.
(ii) Students were encouraged to use recess time actively with the availability of balls and ropes.
(iii) Educational sessions were provided on PA, health, nutrition and body image. Two sessions on health, lifestyle, PA and sedentary behavior were developed in the PE classes. The aim of the first session was discuss issues related to health and healthy lifestyle in order to identify beneficial and harmful health behaviors, starting with group discussions, posters preparation and games. The second session was aimed at discussing PA, exercise and sedentary behavior, through a game and a video. All activities were developed considering the student's previous knowledge about sessions topics, sought to identify beneficial and harmful health behaviors, PA practiced by students, clarifying concepts, demonstrating the importance of each behavior for health and reflecting on changes that everyone could do to become more active and health. The sessions lasted 45 min, were elaborated by the researchers, and conducted by PE teachers.
The nutritional education sessions had the objective of promoting positive changes in eating practices. Six sessions, lasting 100 min, were conducted once a week by a nutritionist during class hours. The sessions content covered included healthy eating for health promotion and disease prevention, recommendations for consumption of nature food and minimally processed foods, consumption of food of vegetable origin and organic agriculture, guidelines on combining food in meals, guidelines on eating and commensality, and culinary skills [19] [20] [21] . The educational resources used included movie, lectures, confection of posters and music, and cooking workshops. The parents were invited to a nighttime meeting in which food recommendations [19] and the importance of healthy eating were presented and discussed.
To address the themes related to body image, four 45-min educational sessions were presented once a week in the classroom by a researcher. The sessions J. Berria et al.
had as content the imposition of beauty standards by the media, changes in patterns of beauty throughout history and between cultures, manipulation of images, the health damages caused by the search for the 'perfect' body (anorexia, bulimia and anabolic steroids), and individual qualities. The activities carried out involved video, lectures, group dynamics about individual qualities, photo shoots and confection of posters.
(iv) Educational materials were distributed with the aim of reinforcing the intervention messages. Pamphlets and posters were prepared by the researchers based on previously constructed material [22] and addressed themes related to the practice of PA and sedentary behavior (two for students and two for parents). Other posters on nutrition and body image that were developed by the students in the educational actions were also posted at the school.
The UPG had no changes in school activities. PE teachers conducted the three 45-min weekly classes. After the research was completed, the intervention was made available to the usual practice school.
Study variables
In the present study, we classified a 'dropout' as (i) students with complete data for baseline BMI calculation, but who dropped out from the intervention, and (ii) those who did not have a minimum attendance of 75% in PE classes. The students who 'completed the intervention' had complete data for the calculation of baseline and post-intervention BMIs and had a minimum attendance of 75% in PE classes. Students who changed schools during the study and who did not attend the post-intervention assessments were excluded from this analysis.
The body mass was measured with a digital scale (Filizola Õ 100 g scale; Rio de Janeiro, Brazil) and stature was measured with a portable stadiometer (Alturaexata Õ with a resolution of 0.1 cm; São Paulo, Brazil) following standard procedures [23] .
The BMI was calculated by the following equation: body mass (kg)/height (m) 2 and classified according to gender and age [24, 25] ('adequate BMI' ¼ lean + adequate and 'overweight' ¼ overweight + obesity). These measures were measured by two certified evaluators [23] who presented a technical error of measurement for height (intrarater ¼ 0.28% and inter-rater ¼ 0.20%) considered acceptable for experienced raters [26] .
The usual PA was measured by a list of MVPA validated for Brazilian adolescents [27] and reproducible by a kappa index of 0.45 (89.3% agreement). The weekly time (min) in MVPA was estimated from the weekly frequency and daily duration of each activity performed.
The screen time was obtained from four questions regarding the daily time that the students watched television (TV) and used the computer and/or video games (PC/VG) during the week and on weekends [22] . The combination of screen time during the week and on the weekend was performed for TV and PC/VG, and the total screen time was obtained from the sum of the combinations of the two behaviors.
Food consumption was investigated using the Food Frequency Questionnaire (QFA), which was constructed and validated for Brazilian adolescents [28] . The Food Guide for the Brazilian population was used to classify foods into two groups: (i) 'in natural or minimally processed foods'; and (ii) 'processed or ultra-processed food' [19] . The frequency of consumption was scored in a crescent for foods of the first group (never ¼ 0; less than once a month ¼ 1; 1-3 times a month ¼ 2; once a week ¼ 3; 2 ¼ 4 times a week ¼ 4; once a day ¼ 5 and twice a day or more ¼ 6) and decrescente to the second group. A general score was created from the two food groups, with an adequate food consumption represented by higher scores.
Attitude and self-efficacy to PA were measured by a questionnaire constructed and validated for Brazilian adolescents [29, 30] . The scale on the perception of the school environment for PA was also constructed and validated for Brazilian elementary students [30] . The questions (attitude ¼ 5 items, self-efficacy ¼ 12 items and perception of the Predictors of dropout in the intervention school environment ¼ 6 items) have four-point Likert scale response options; the higher the overall score for each variable, the more positive their attitude, self-efficacy for PA and perception of the school environment.
Health perception was assessed by the question 'In general, would you say that your health is?' [22] . The very good and good answers were categorized as 'positive health perception' and the regular and poor answers were categorized as 'negative health perception'.
Body image was evaluated by a scale of silhouettes [31] , and validated for Brazilian adolescents [32] . The scale is composed of eight figures, numbered from one to eight for each gender. From the observation of the figures, the students indicated the figure that best represented the current physical appearance (current silhouette) and the figure they would like to have (ideal silhouette). The difference between the values of the current and ideal silhouettes was calculated to identify satisfaction (result equal to zero) or dissatisfaction with body image (non-zero result).
Self-esteem was evaluated using the Rosenberg scale [33] , adapted and validated for Brazilian students [34] . The scale is composed of 10 items and evaluates students' attitudes and positive or negative feelings about themselves. Likert scale response options are scored from 1 to 4; the higher the overall score, the higher the level of self-esteem.
Information regarding gender, age, socioeconomic status [35] and study period were obtained from a questionnaire. The assessments were conducted during class hours by trained researchers. The questionnaires were answered in the classroom, while the anthropometric measurements were taken in a private room and the physical tests were applied in the sports court of the school. Blood samples were collected at health centers near the schools.
Statistical analysis
The descriptive statistics involved the means and standard deviations for the continuous variables and absolute and relative frequencies for the categorical variables. The comparison between the students who completed the intervention and those who dropped out from the IG was performed by Student's t test and Mann-Whitney U test for continuous variables and a 2 for the categorical variables.
The associations between dropout (students who finished the intervention versus students who dropped out) and the independent variables were analyzed by binary logistic regression. The independent variables analyzed were gender (male or female), age, socioeconomic status, study period (morning or evening), BMI, PA, screen time, food consumption, health perception (positive or negative), self-efficacy for PA, perception of school environment, body image (satisfied or dissatisfied) and self-esteem. In the adjusted analysis, the variables with a P values <0.20 in the crude analysis remained in the model. These associations were tested for the whole group and also stratified according to BMI. The level of significance was set at 0.05. The Statistical Package for Social Scientists (SPSS IBM, Inc., Chicago, IL, USA), version 20.0 for Windows, was used.
Results
In this study we analyzed the predictors of dropout from the 'Mexa-se' intervention. Students who dropped out of the intervention and those who did not reach 75% PE class attendance were classified as 'dropout'.
The study design and participation flow chart are presented in Fig. 1 . The study included 60.3% of IG students and 55.0% of UPG students. At baseline, 95.9% of IG students and 96.5% of UPG students enrolled in the study completed body mass and height measurements.
In the post-intervention, 86.3% of IG students and 89.4% of UPG students completed the evaluations of those who presented complete data for baseline BMI. In IG, 15 students dropped out in the intervention (4.6%) (Fig. 1) Municipal schools in Florianópolis, Brazil with classes from 6 th th to 9 grades (n = 26) Number of students from 6 th to 9 th grades: 7,484 Predictors of dropout in the intervention during the intervention. Thus, 88 students (26.8%) dropped out from the intervention or did not reach the desired minimum frequency in the intervention. The median PE frequency for students who completed baseline and post-intervention assessments was 86.4%. Among the students who dropped out from the intervention or did not reach the desired frequency in PE classes, 72.7% had adequate BMI and 27.3% were overweight at baseline (data not shown).
Enrollment
In the UPG, 16 students dropped out ( Fig. 1 ) and 9 did not attend at least 75% of PE classes in the period between the 2 assessments. The median frequency in PE classes was 93.8%. Among the students who dropped out or did not reach the desired frequency in PE classes, 55.2% had an adequate BMI and 44.8% were overweight at the start of the study (data not shown).
In comparison with the IG students who completed the intervention and who dropped out, students who dropped out had a higher age, body mass, height and BMI (Table I) .
In the crude analysis, for the entire sample and among students with adequate BMI at baseline, there was a greater probability of dropping out with increasing age and BMI. Students classified as overweight were more likely to drop out with increasing age (Table II) .
In the adjusted analysis, the association with age remained for the entire sample, including students with adequate BMI and with overweight. In addition, for the overweight students, participation in the intervention during the afternoon period and the higher socioeconomic status were associated with dropping out of the intervention (Table III) .
Discussion
In the 'Mexa-se' intervention, age was associated with dropout from the intervention for the entire sample and for students with adequate BMI at the baseline. In the subgroup of overweight students, in addition to age, there was a greater probability of dropping out for students of higher socioeconomic status and those who attended the intervention during the afternoon period, i.e. who studied in the afternoon.
The proportion of students who dropped out of the study or did not reach the desired minimum frequency in PE classes was 26.8%. An intervention conducted with Brazilian students that included strategies in PE classes revealed similar results regarding dropouts and attendance of PE classes [36] . Because it was a school-based intervention, a low number of dropouts was expected [9] considering that school is part of the daily routine of students and parents. Thus, some problems, such as loss in school tasks due to intervention activities, forgetting sessions or the need for accompanying adolescents [14] , would be minimized.
An increase in age was a predictor of dropout from the intervention, regardless of the BMI category of the students. Children and younger adolescents participate more in behavioral-change interventions [12, 14] . Adolescence is a phase of major physiologic and psychological changes [37] , thus it is possible that during this phase individuals are less willing to talk about their body and the changes in behavior required to maintain a healthy body, as well as having other interests beyond the topics covered in the intervention. However, while it is a great challenge to propose changes in the search for healthier behaviors in this stage, the adolescence as childhood, can also be a timely phase for these behaviors to be incorporated because studies [38, 39] show that the behaviors acquired during childhood and adolescence tend to persist into adulthood.
In the subgroup of overweight students, studying in the afternoon period and a higher socioeconomic status were associated with a greater likelihood of Predictors of dropout in the intervention dropping out of the intervention. The period of the day when the intervention is applied is a variable little explored in studies that analyzed dropouts and no association was identified in a multidisciplinary behavioral intervention conducted with obese adolescents [12] . One possible explanation for the result of the present study is that, during the assessments, the students who attended the classes in the afternoon were asked to attend one morning because of the need for fasting. This demand required not only the availability of the students, but in many cases required the parents to take them to school, a factor that may have discouraged continuity in the research. Socioeconomic status is an important determinant of health and health-related behaviors. Lower socioeconomic status is associated with a lower level of PA and higher BMI in adolescents [40] . Low socioeconomic status was also associated with a greater chance of dropout in an intervention to improve adult lifestyle [7] . In the present study, unlike what was expected, the chance of dropout was greater with increases in socioeconomic status in the adolescents with excess weight. It is possible that these students had access to participation in activities similar to those of the intervention in other contexts, thus they may have found it unnecessary or felt less motivated to participate.
The present study had some limitations, such as the use of questionnaires, which is subject to memory bias and the desire to please or to adapt to what is socially expected. The delay in initiating the study and a teachers' strike during the intervention, which resulted in the post-intervention evaluations carried out in the week prior to school holidays (a period characterized by a greater number of absences and a greater demand for tests and school work), may have discouraged students from continuing in the study. The possible psychosocial predictors related to feeding were not evaluated. In addition, because it is a secondary analysis of data, additional information that could help understanding the findings, such as the reasons for dropout of the students or the large number of absences during the intervention period, were not investigated in the study.
Among the strengths of the study, it should be emphasized that this is one of the few studies to investigate the factors associated with dropout in school-based interventions and the analysis of multiple predictors of dropout, as has been recommended in the literature [41] . These results are important for future school-based interventions because it identifies the characteristics of participants most likely to dropout, which researchers may find useful in retaining participants. 
Conclusion
In the 'Mexa-se' intervention, socio-demographic variables were predictors of dropout. In addition, predictors of dropout differed according to BMI classification. From this evidence, future school-based interventions can improve student participation, as follows:
(i) Intervening at earlier ages, since children and younger adolescents seem to be more interested in behavioral interventions, besides including specific content and activities to each age group. (ii) Promoting intervention strategies and changes in the school environment aligned with students' interests and that will encourage students them to engage in the intervention. And, (iii) Seeking greater rapprochement with the parents and improving the understanding of the importance of student participation, in addition to establishing contact with parents to scheduling assessments when they are not done during class hours.
